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(54) Apparatus for searching a device on a network 



(57) There is disclosed an apparatus for searching 
a device on a network. A device search client links a 
search condition for searching the device with an icon 
to store the search condition. When a user designates 



the icon, the search condition linked with the icon and 
stored is inquired of a device search server to obtain the 
search result. Subsequently, the display form of the des- 
ignated icon corresponding to the search condition is 
changed based on the obtained search result. 
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D scription 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a search ap- 
paratus of a device on a network. 

Related Background Art 10 

[0002] As a conventional method of efficiently finding 
and utilizing various resources (printer, server, scanner, 
and the like) on a network, a method called directory 
service has been provided. The directory service is a *5 
so-called telephone directory regarding the network to 
store various information. As a concrete example of a 
directory system. Lightweight Directory Access Protocol 
(LDAP) is exemplified. The definition of the LDAP is de- 
scribed in RFC 1777 issued by IETF. By using this di- 20 
rectory service, for example, to search the device con- 
nected to the network, the device information (network 
address, and the like) which can be utilized on the net- 
work can be obtained. 

[0003] In the above-described conventional example, 25 
however, for example, when a network printer is 
searched, during the searching, various attributes such 
as the presence/absence of a staple function or a dou- 
ble-sided print support have to be inputted for each 
searching. 30 
[0004] Moreover, regarding the display of a search re- 
sult, only a part of the device information is simply dis- 
played in characters, and there is a problem that it can- 
not be seen at a glance whether a desired device is 
found or not. 35 
[0005] Furthermore, depending on a network environ- 
ment for use, or a search condition to be inputted, a plu- 
rality of devices are sometimes displayed as the search 
result. In this case, in order to restrict the result, the de- 
tailed search condition needs to be further added, and <*o 
the input of the detailed search condition for each search 
imposes excessive burdens such as operation troubles 
and the requirement for detailed knowledge on the de- 
vice to a user. 

45 

SUMMARY OF THE INVENTION 

[0006] The present invention has been developed to 
solve the above-described problems, and an object 
thereof is to provide. a device search apparatus which so 
can reduce user's operation troubles during searching 
of a device on a network. 

[0007] Another object of the present invention is to 
provide a device search apparatus which can display a 
search result in an intelligible form. 55 
[0008] Further object of the present invention is to pro- 
vide a device search apparatus which can utilize various ' " 
information obtained by executing device search as log- 



2 

ical device information. 

[0009] To attain the above-described objects, there is 
provided a device search apparatus for storing a search 
condition for searching a device, displaying a symbol 
corresponding to the stored search condition on a dis- 
play, responding to designation of the symbol by a user, 
using the stored search condition in accordance with the 
designated symbol to search the device, and obtaining 
a search result. 

[0010] Moreover, the display form of the designated 
symbol on the display is changed in accordance with the 
obtained search result. 

[0011] Other objects and characteristics of the 
present invention will be apparent from the following de- 
scription and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Fig. 1 is a diagram showing the constitution ex- 
ample of a network on which a device search system of 
the present embodiment can operate, 
[0013] Fig. 2 is a block diagram showing one example 
of the constitution of a device search server and device 
search client. 

[0014] Fig. 3 is a diagram showing. one example of 
device information owned by the device search server. 
[0015] Fig. 4 is a flowchart showing the operation of 
the device search server. 

[0016] Fig, 5 is a flowchart showing a database 
search operation of the device search server. 
[00.17] Fig. 6 is a diagram showing one example of a 
search result outputted by the device search server. 
[0018] Fig. 7 is a diagram showing one example of the 
screen display of the device search client before device 
search. 

[0019] Fig. 8 is a diagram showing one example of a 
search condition held by the device search client. 
[0020] Fig. 9 is a flowchart showing the operation of 
the device search client. 

[0021] Fig. 10 is a flowchart showing the search re- 
quest operation of the device search client. 
[0022] Fig. 11 is a flowchart showing the device 
search result display operation of the device search cli- 
ent. 

[0023] Fig. 12 is a diagram showing one example of 
the screen display of the device search client after the 
device search. 

[0024] Fig. 13 is a diagram showing a memory map 
in the memory medium of device search software of the 
present embodiment. 

[0025] Fig. 14 is a flowchart showing the result display 
operation of the device search client according to a sec- 
ond embodiment. 

[0026] Fig. 15 is a diagram showing one example of 
the device information owned by the device search serv- 
er of the second embodiment. 

[0027] * Fig. 16 is a diagram showing one example of 
the screen display of the device search client of the sec- 
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ond embodiment. 

[0028] Fig. 1 7 is a diagram showing the example of a 

search filter in the second embodiment. 

[0029] Fig. 18 is a device attribute map in the second 

embodiment. 

[0030] Fig. 19 is a device attribute map when a scan- 
ner is a search object in the second embodiment. 
[0031] Fig. 20 is a device attribute map when a fac- 
simile machine is a search object in the second embod- 
iment. 

[0032] Fig. 21 is a diagram showing one example of 
the search condition when the search object is a scan- 
ner. 

[0033] Fig. 22 is a diagram showing one example of 
the search condition when the search object is a facsim- 
ile machine. 

[0034] ' Fig. 23 is a diagram showing one example of 
the screen display of the device search client after re- 
striction is executed by a location in a third embodiment. 
[0035]- Fig. 24 is a diagram showing one example of 
the search condition held by the device search client of 
the third embodiment. 

[0036] ' Fig. 25 is a flowchart showing the operation of 
the device search client of the third embodiment. 
[0037] Fig. 26 is a flowchart of the screen re-draw op- 
eration of the device search client of the third embodi- 
ment. 

[0038] Fig. 27 is a diagram showing one example of 
the screen display of the device search client after the 
restriction is executed by the location in the third em- 
bodiment. . 

[0039] Fig. 28 is a flowchart showing the search result 
display operation of the device search client in a fourth 
embodiment. 

[0040] Fig. 29 is a diagram showing one example of 
a logical printer table held by the device search client. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0041] Embodiments of the present invention will be 
described hereinafter in detail with reference to the 
drawings. 

<First Embodiment 

[0042] Fig. 1 is a diagram showing the constitution of 
the network on which the device search system of the 
present embodiment can operate. In Fig. 1 , numeral 1 01 
denotes a color printer, 102 denotes Multi Function Pe- ■ 
ripheral (MFP, a copying machine, but it can also be 
used as a network printer), 103 and 104 denote mono- 
chromatic printers, and 1 05 denotes a scanner connect- 
ed to the network. Numerals 111 and 113 denote a desk 
top computer (hereinafter abbreviated as. PC) and a 
note type computer (hereinafter abbreviated as note 
PC), respectively. These can execute the program of the 
device search client of the present-embodiment, issue 



inquiry information on the device satisfying a desired 
condition to a device search server as described later, 
and display a search result. A PC 112, which can exe- 
cute the program of the device search server of the 

5 present embodiment, stores the information (database) 
on the network devices 101, 105 as described later, ac- 
cepts an inquiry for device search from the device 
search client 111 or 113, and returns the result. This PC 
112 which can execute the programof the device search 

10 server will be hereinafter referred to as the device 
search server 112. 

[0043] Among these devices, 101, 102, 103, 111, 112 
and 120 are installed on a second floor, and 104 and 
1 05 are installed on a first floor. The note PC 1 1 3 is now 

15 connected to LAN 100 from the first floor, but is removed 
in some cases because of its portable property. Further- 
more, the network 100 for connecting these devices to 
one another is connected to Internet 130 via a fire wall 
120, and also connected to another network 140 via In- 

20 ternet130. 

[0044] Fig. 2 is a block diagram showing one example 
of the constitution of the search clients 111 . 113 and the 
search server 112, and the constitution is-simiiarto that 
of a general-purpose personal computer. In Fig. 2. nu- 

25 meral 200 denotes the entire PC in which device search- 
client software and device search server software (here- 
inafter both referred to as the device search software) 
operate, and is equal to 111, 112 or 113 in Fig. 1. The 
PC 200 is provided with CPU 201 for executing the de- 

30 vice search software stored in ROM 202 or a hard disk 
(HD) 211, or supplied from a floppy disk drive (FD) 212, 
and generally controls the respective devices connect- 
ed to a system bus 204. A RAM 203 functions as a main 
memory, work area, and the like of the CPU 201 . A key- 

35 board controller (KBC) 205 controls instruction inputs 
from a keyboard (KB) 209. a. pointing device (not 
shown), and the tike. A CRT controller (CRTC) 206 con- 
trols the display of CRT display (CRT) 210. A disk con- 
troller (DKC) 207 controls the access to the hard disk 

40 (HD) 211 and the floppy disk controller (FD) 212forstor- 
ing a boot program, various applications, an edition file, 
a user file, a network management program, and the 
like. A network interface card (NIC) 208 bi-directionally 
exchanges data with the network printer, another net- 

45 work apparatus or another PC via LAN 220 . Additionally, 
the LAN 220 is the same as the LAN 100 in Fig. 1. 
[0045] The constitution and operation of the device 
search server will next be described. Fig. 3 is a diagram 
showing the structure of the database regarding the net- 

50 work apparatus stored in the search server 1 1 2 in a table 
form. In the search server 112, the information of data- 
base 300 is physically stored in the hard disk 211. In the 
table of Fig. 3, each line shows one device on the net- 
work. Respective columns show a device name 301, a 

55 printer network address 302, an object class 303 indi- 
cating the function type of the device, a device type 304, 
whether or not to support color print 305, whether or not 
to support double-sided print 306, and whether or not to 
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support staple 307. respectively. 

[0046] Here, the object class indicates the function 
type of the device. For example, when the device com- 
prises a printer, a printer class is registered. Moreover, 
when a certain device has a print function, and even 
when the device is MFP, the device may be registered 
as a printer class .device. On the other hand, the device 
type indicates the entire function of the device, and a 
single-unit printer is distinguished from the MFP here. 
In the notations 305 to 307, numeral 1 indicates sup- 
porting, and 0 indicates not-supporting. Moreover, NA 
denotes that no information regarding the attribute is 
stored. 

[0047] For the data shown in Fig. 3, for example, the 
device registered in a first line of the table will concretely 
be described. It is seen that the device named Mr. Color 
is present in network address 192.168.16.131, the de- 
vice has a print function, its form is a single-unit printer, 
the color print and staple are supported as the attribute, 
but the double-sided print function is not supported. In 
the present embodiment, suppose that the devices 
shown in first to fifth lines of Fig. 3 correspond to 101, 
102, 103, 104 and 105 of Fig. 1. respectively. Addition- 
ally, the information shown in Fig. 3 is just an example, 
and needless to say, additional information such as an 
installation place may also be stored in the search serv- 
er112. 

<First Embodiment 

[0048] A first embodiment will be described hereinaf- 
ter. . 

[0049] First, the operation of the device search server 
112 will be described with reference to the flowchart of 
Fig. 4 or Fig. 5. Fig. 4 is a flowchart showing the opera- 
tion of the device search server 112. The judgment and 
execution of a series of processings are performed by 
the CPU 201 in the device search server in a hardware 
manner. When the device search server 112 starts, first 
in step S401, a receiving port for accepting a device 
search request from the device search client is opened. 
By this operation, when the search request is received 
from the device search client, an operating system is- 
sues a reception event, and notifies the reception of the 
search request to the program. The process then ad- 
vances to step S402 to wait for the notification of some 
event from the operating system. When some event is 
notified, the process obtains the event and advances to 
the next step. It is judged in the next step S403 whether 
the event obtained in the step S402 is a system shut- 
down event by the user. In case of the shutdown event, 
after closing the receiving port in step S408, the program 
is ended. On the other hand, it is judged in the step S403 
that there is no shutdown event, the process advances- 
to step S404 to judge whether there *is an inquiry recep- 
tion event from the device search client. In- case of the 
inquiry reception event, the process advances to step 
S405 to collate the database shown in Fig. 3- with an : 



inquiry condition and select an appropriate device. In the 
subsequent step S406, the search result obtained in the 
step S405 is returned to the device search client. On the 
other hand, when it is judged in the step S404 that no 

5 inquiry reception event is received, the process advanc- 
. es to step S407 to perform processings other than the 
processing of the shutdown event or the inquiry recep- 
tion event, such as screen update. 
[0050] Fig. 5 is a flowchart showing the database 

10 search operation of the step S405 in Fig. 4 in more de- 
tail. The entire process will briefly be described. In the 
database search step of the present embodiment, when 
the device search client designates a plurality of search 
conditions, a system of processing the search condi- 

15 tions one by one is employed. This is an outside loop 
which passes via NO judgment from step S501 and re- 
turns to the step S501. The inner loop passing via the 
NO judgment from step S504 and returning to the step 
S504 searches all registered information of the data- 

20 base for one search condition. Each step will be de- 
scribed hereinafter in detail. 

[0051] In the database search operation, it is judged 
in the step S501 whether all the search conditions have 
been processed. If all the conditions are processed, the 

25 process advances to step S502 to send the search re- 
sult back to a high-order program. On the other hand, 
when it is judged in the step S501 that all the search 
conditions have not been processed, the process ad- 
vances to step S503 to retrieve one search condition 

30 from the information received from the device search cli- 
ent. 

[0052] The process next advances to step S504 to 
judge whether all the databases 300 regarding the net- 
work devices shown in Fig. 3 have been searched. 

35 When it is judged that the search ends, the process re- 
turns to the step S501 to process the next search con- 
dition. On the other hand, when it is judged in the step 
S504 that the search of database 300 does not end. the 
process advances to step S505. In the step S505, the 

40 data' for one device is retrieved from the database 300 
of Fig. 3. It is judged in the subsequent step S506 wheth- 
er the data retrieved in the step S505 matches with the 

■ search condition. If the data matches with the condition, 
the process advances to step S507. 

45- [0053] -On the other hand, when it is judged in the step 
S506 that the data retrieved in the step S505 does not 

■ match'with the search condition, the process returns to 
the.step S504 to continue the processing of the next de- 
vice information registered in the database 300. In step 

so S507,.the device name 301, network address 302 and 
device type 304 are extracted from the information of 
the device which is" judged to match with the search con- 
dition in the step S506, and added to the search result 
in the subsequent step S508. When the processing of 
55 the step S508 ends, with respect to the search condition 
• being processed, the processing is ended, thereby re- 
turning to the step S501 to continue the processing of 
■■ ■ the riext search condition 1 . 
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[0054] 'For example, suppose that the device search 
client 111 or.113 requests to perform the device search 
on the following three search conditions with respect to 
the device having a print function. 

Condition C1: color 

Condition C2: double-sided and staple 
Condition C3: color, double-sided and staple 

[0055] Fig. 6 shows the search result when the data- 
base shown in Fig. 3 is searched according to the algo- 
rithm shown in Fig. 5 based on the conditions. Fig. 6 
shows that the device matching with the condition C1 is 
named Mr. Color. the network address is 

192.168.16.131, and the device type is a single-unit 
printer. Similarly, it is shown that the device matching 
with the condition C2 is named a second floor high 
speed machine, the network address is 

192.168.16.132, and the device type is an MFP. Since 
the device matching with the condition C3 is not found, 
this is shown by value NULL indicating that there is no 
corresponding device. 

[0056] The operation of the device search client 111 
and 113 will next be described. Fig. 7 shows one exam- 
ple of the screen display in the device search client be- 
fore the device search is performed. A window 700 
shows various information. Numeral 701 denotes a 
search menu. When the user selects the search menu 
701 with the keyboard 209 or the pointing device (not 
shown), it is inquired of the device search server wheth- 
er there is a device matching with the condition. 
[0057] When the user selects a new addition menu 
702, a dialog (not shown) is displayed, and the user in- 
puts a desired search condition there. Upon inputting 
the search condition, a new device icon corresponding 
to the search condition is generated, and displayed in a 
column 703. In this example, three search conditions of 
condition C1 "color print", condition C2 "double-sided 
print, and staple", and condition C3 "color print, double- 
sided print, and staple" are inputted, and the icons are 
accordingly displayed as a result. All the displayed icons 
in the form of printers show that the search condition is 
designated to search the object class of the printer. If it 
is designated to search the object class of the scanner, 
the column 703 displays the icon having a scanner 
shape. Moreover, a question mark displayed on the icon 
indicates that it is still unknown whether the device 
matching with the condition is present or .not. Numeral 
704 denotes a column indicating a device status. It is 
also indicated here that it is still unknown whether the 
device matching with the condition- exists or not at 
present. A column 705 shows the information on a de- 
vice attribute in the search condition*. A column 706 
shows that the address of the device matching with the 
condition is still unknown. 

[0058] Fig. 8 is a diagram showing one example of the 
search condition data- designated in the display screen 
. of Fig. 7, and a notation method based on the definition. 



of RFC 1 960 issued by IETF is used in the present em- 
bodiment. In Fig. 8, numeral 801 denotes a search con- 
dition name, 802 denotes a search condition, and 
search conditions C1, C2 and C3 correspond to first, 

5 second and third lines of the search condition shown in 
Fig. 7. The search condition data inputted in the dialog 
(not shown) described with reference to Fig. 7 is stored 
in the hard disk 211 in the form shown in Fig. 8, and the 
stored search condition data can subsequently be used 

10 without inputting the search condition again. 

[0059] Fig. 9 is a flowchart showing the operation of 
the device search clients 111 and 113. Additionally, the 
program of the device search client can be executed on 
the device search server 112. First, the outline of the 

75 operation of the device search client program will be de- 
scribed. The process waits for an event until the system 
ends, and operates as an event drive type program for 
performing an event processing on the occurrence of 
the event. A main event includes a system end event, 

20 device search request event, and device search result 
reception event. The individual steps will be described 
hereinafter in detail. 

[0060] When the search client starts, first step S901 
waits for the occurrence of an event. When the event 
25 occurs, the step obtains the event and advances to step 

5902. For the event obtained in the step S901, it is 
judged in the step S902 whether the user uses the key- 
board 209 or the pointing device (not shown) to issue a 
systemend command. If itis judged that the user issues 

30 the end command, the program ends. On the other 
hand, when it is judged in the step S902 that no end 
command event is issued, the process advances to step 

5903. It is judged in the step S903 whether the event 
obtained in the step S901 is obtained by the user's se- 

35 lecting the search menu 701 to issue a device search 
command. If the event is obtained by the issuance of 
the device search command, the process advances to 
step S904 to transmit a device search request to the de- 
vice search server 112. 

40 [0061] On the other hand, when it is judged in the step 
S903 that the event is not obtained by the issuance of 
the device search command, the process advances to 
step S905. It is judged in the step S905 whether. the 
event obtained in the step S901 is obtained by receiving 

45 the response of the search result from the device search 
server 1 1 2 with respect to the transmission of the device 
. search request in the step S904. If it is judged that the 
event is obtained by receiving the response, the process 
■ advances to step S906 to display the received search 

50 result in the window 700. When the processing of the 
step S906 ends, the process returns to the step S901 
to wait for the next event. On the other hand, when it is 
judged in the step S905 that the event is not obtained 
by receiving the response, the process advances to step 

55 S907 to perform other processings. For example, the 
screen is re-drawn when the program starts or when the 
user moves the window of the screen. When the 
, ; . processing .of the step S907 ends, the process returns 
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to the step S901 to wait for the next event. 
[0062] Fig. 10 is a flowchart showing the search re- 
quest operation S904 of the flowchart of rig. 9 in detail. 
First, step S1001 accesses the hard disk 211 to obtain 
the search condition data pre-stored as shown in Fig. 8. 5 
The subsequent step S1002 transmits the search con- 
dition to the device search server 112, and requests the 
search of the network device, ■ 

[0063] Additionally, for the address of the device 
search server, in the present embodiment, for example, 10 
the user writes the value inputted using the keyboard 
209 onto the hard disk 211, and knows the address be- 
forehand by reading or otherwise, but this is not limited. 
Another method may comprise a technique of a double 
space in a programming language Linda to obtain the 15 
address from the network. 

[0064] Fig. 11 is a flowchart showing the search result 
receiving operation S906 in the flowchart of Fig. 9 in de- 
tail. Here, since the information on the respective devic- 
es matching with the plurality of search conditions C1 to 20 
C3 shown in Fig. 8 is returned from the search server 
1 12, a display processing is performed on each piece of 
the information. First, it is judged in step S1101 whether 
or not all the received search results are processed. If 
the processing of all the results is completed, the pro- 25 
gram ends. On the other hand, when it is judged that all 
the search results are not processed, the process ad- 
vances to the step S1102 to retrieve one received - 
search result. In the subsequent step S1103, by check- 
ing the content of the search result retrieved in the step 30 
S1102 to judge whether the network address can be ob- 
tained , it is judged whether the device is available or not. 
[0065] If the network address can be obtained, the de- 
vice is judged to be available, and the process advances 
to step S1104. In the step S1104, additional information - 35 
is displayed on the screen based on the obtained infor- 
mation. When the processing of the step S1104 ends, 
the process returns to the step S1101 to perform a 
processing of the next search result. On the other hand, 
when it is judged in the step S1103 that the device is not *o 
available, the process advances to step S1105 to dis- 
play the device unavailability on the screen. 
[0066] Fig. 12 is a diagram showing one example of 
the screen display of the device search clients 111 and 
113 when the search operation ends. In comparison with 45. 
the screen before the search operation described with - : 
reference to Fig. 7, when the devices (first Mr. Color, 
and second 2F high speed machine) matching" with the 
respective search conditions are found, the device 
names and network addresses are displayed. ' 50 

[0067] Moreover, for the device icon with the question 
mark attached thereto as shown in Fig. 7, the icon pat- 
tern is changed in accordance with the device type. 
[0068] For example,' since the type of the device cor- 
responding to an icon 707 and matching with the condi- 55 
tion C1 is a printer, the icon is changed to an icon 1201 
of a printer pattern. 

[0069] Moreover, since the type of the device corre- ' - 



sponding to an icon 708 and matching with the condition 
C2 is an MFP, the icon is changed to an icon 1202 of an 
MFP pattern. 

[0070] On the other hand, since the device corre- 
sponding to an icon 709 and matching with the condition 
C3 is nor found, the icon is changed to an icon 1203 
provided with a cross mark. 

[0071] As described above, according to the present 
embodiment, the trouble of the condition input during the 
searching of the device with the attribute desired by the 
user is eliminated, and the search result can be dis- 
played in an intelligible manner. 

[0072] Additionally, Fig. 1 2 shows the example of the 
search result display when one device is found for one 
search condition, but when a plurality of devices are 
found for one search condition, a plurality of device in- 
formation are listed/displayed for one device icon. 
[0073] The above-described network device control 
program of the present invention may be performed by 
the PC 200 in accordance with the program installed 
from the outside. In this case, the present invention is 
applied even when the program is supplied to the PC 

200 by loading an information group including the pro- 
gram onto the PC 200 from an external memory medium 
by memory media such as CD-ROM, flash memory and 
floppy disk, orvia the network of electronic mails or per- 
sonal computer communication. 

[0074] Fig. 13 shows one example of the memory 
map of the memory medium in which the program of the 
present embodiment is stored, and here the CD-ROM 
is presumed as the memory medium. Numeral 9999 de- 
notes an area in which directory information is stored, 
and subsequently the positions of an area 9998 in which 
the install program is stored and an area 9997 in which 
the network device control program is stored are shown. 
Numeral 9998 denotes an area in which the install pro- 
gram is stored. Numeral 9997 denotes an area in which 
the network device control program is stored. When the 
network control program of the present invention is in- 
stalled to the PC 200, first the install program stored in 
the area 9998 with the install program stored therein is 
loaded onto the system, and executed by .the CPU 201 .' 
Subsequently, the install program executed by the CPU 

201 reads the network device control program from the 
area 9997 with the network device control program 
stored therein, and stores the program into the hard disk 
211. ■ 

[0075] • In this manner, according to present embodi- 
ment, the trouble of the condition input during the 
searching of the device on the network is alleviated, and 
the search result can be displayed in an intelligible man- 
ner. ■ 

<Second Embodiments 

[0076] A second embodiment will next be described. 
[0077] In the above-described first embodiment, the 
inputted search condition is related with the icon and 
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stored, but in the present second embodiment, a search 
client will be described in which a search filter obtained 
by reflecting the search result in the inputted search con- 
dition is automatically generated, related with the icon 
and stored. 

[0078] Also in the second embodiment, similarly to the 
first embodiment, the search client 111 in Fig. 1 trans- 
mits an inquiry packet with the search condition set 
therein to the search server 112 based on the operation 
shown in the flowchart of Fig. 9. The search, server 112 
searches the device matching with the search condition 
from the database based on the operation shown in the 
flowchart of Fig. 5, and returns the result to the search 
client 111. 

[0079] Subsequently, the search client 111 displays 
the result received from the search server on the CRT 
210 in the processing of the step S906 of Fig. 9. The 
processing of the step S906 in the second embodiment 
will be described hereinafter in detail. 
[0080] Fig. 14 is a flowchart showing the search result 
display operation of the search client 111 of the second 
embodiment, and corresponds to the processing of the 
step S906 in the flowchart of the general operation of 
the search client 111 shown in Fig. 9 of the first embod- 
iment. Moreover, Fig. 14 corresponds to the flowchart 
of Fig. 11 in the first embodiment. 

[0081] In the description of each processing of the 
flowchart, a different part between the present second 
embodiment and the above-described first embodiment 
will be described. 

[0082] First, it is supposed for the convenience of the 
description to obtain the search result from the search 
server 112 based on a database 1500 shown in Fig. 15. 
Fig. 15 is a diagram showing the structure of the data- 
base regarding the network apparatus stored in the 
search server 112 in the form of a table, and corre- 
sponds to Fig. 3 in the first embodiment. Additionally, for 
the description, the registration information shown in the 
example of Fig. 3 is partially changed. Concretely, "de- 
velopment room printer" and "first floor printer" are 
changed to provide a "color function", and further "de- 
velopment room printer" is changed to provide "no sta- 
ple function". 

[0083] Moreover, the screen of the search. result in the 
second embodiment is displayed as shown in Fig. 16. 
Fig. 16 shows an example of the search result screen 
display in the second embodiment, and more specifical- 
ly an example of the search result screen^display when 
the printer having the color function (the same condition 
as the condition C1 in the first embodiment) is searched 
based on the database shown in Fig. 1.5. In the search 
result display of the second embodiment, further a re.-, 
stricted storage button 1 607 and an end button 1 608 are 
added to the search result display of.Fig ; .1 2 of the first 
embodiment. 

[0084] The flowchart of Fig. 14 will be described here- 
inafter. In the loop processing which passes via the 
processing of step S1402'from the judgment processing. 
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of step S1401 and returns to the step S1401 , the search 
result obtained from the device search server 112 is re- 
trieved from the received packet and displayed on the 
window of the CRT 210. Since the processing operation 
5 is the same as the operation of the first embodiment, the 
description thereof is omitted. 

[0085] When all the search results are processed in 
the step S1401 , the search result window shown in Fig. 
16 is displayed on the CRT 210. 

10 [0086] It is judged in step S1407 whether the end op- 
eration is performed or not by the user. The end opera- 
tion comprises clicking the end button 1608 with the 
pointing device (not shown) to end the screen display. 
[0087] It is judged in step S1408 whether the storage 

15 operation is performed or not by the user. This storage 
operation . comprises using the pointing device (not 
shown) to select one desired device from a plurality of 
devices whose results are displayed, and clicking the 
' restricted storage button 1607 with the pointing device, 

20 and the like. After the storage operation is performed, 
the process advances to step S1409 to automatically 
generate the search filter for distinguishing the selected 
device from the other devices whose results. are dis- 
played. Specifically, by generating a device, attribute 

25 map 1800 based on the search result received.from the 
search server 112 as shown in Fig. 18, and comparing 
the attribute of the device selected by the user with the 
attributes of the other devices, the search filter in which 
only the selected device is obtained as the search result 

30 is generated. 

[0088] . For example, after the device "Mr. Color", is se- 
lected in the result display example of Fig. 16, and the 
restricted storage button 1608 is then clicked, in the de- 
vice attribute map 1800, the attribute of the selected de- 

35 vice "Mr. Color" 1801 is compared with the attributes of 
not-selected devices "development room printer" 1802 
and "first floor printer" 1 803, and "staple function" is ex- 
tracted as a differentiating condition which characteriz- 
es "Mr. Color" 1801. Subsequently, a search filter C4 is 

40 generated from the differentiating condition and the 
search condition C1 during the inquiry to the search 
server 112. 

[0089] Fig. 17 shows the condition. CI inquired of the 
search server 112 and the generated search filter C4. 

45 The generated search filter C4 is related with the pre- 
determined icon, stored in the HD 211 (step S1410), and 
utilized in the subsequent process. 
[0090] Moreover, the generated search filter C4 is 
overwritten and stored to the condition C1 inquired of 

50 the search server 112, and the icon corresponding to 
the condition C1 may be used as it is. 
[0091] When the user essentially generates the 
search filter for restricting the device on the network, the 

. . • detailed function of each device has to be known, but 

■55 according to the second embodiment, the search filter 
for the restriction with a strict condition can be generated 
by a simple operation based on the device search result 
— display executed on a moderate condition. Moreover, 
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even when going outside, the user can search and uti- 
lize the desired device by the generated search filter. 
[0092] in these days, the devices provided with inven- 
tive functions are successively placed on the market 
with technical innovation, and also the device on the net- 5 
work is frequently updated in many cases. Even in this 
case, according to the second embodiment, by first dis- 
playing the search result of the device executed on the 
moderate condition, and checking the actual device 
function on the display to perform a restriction process- 10 
ing, even the updated device function can securely be 
handled. 

[0093] In the above-described second embodiment, 
by selecting one device from a plurality of devices 
whose search results are displayed, the search filter for 15 
the restriction is automatically generated, but the re- 
stricting condition may be adjusted by designating two 
or more devices. This will be described with reference 
to Figs. 19 and 20. 

[0094] Fig. 19 shows another embodiment of the de- 20 
vice attribute map shown in Fig. 18, and a scanner is 
set as the device to be searched (object class = scan- 
ner). In the example of Fig. 1 9, the device attribute map 
is based on the result obtained by searching the scanner 
on the condition "with color read function", and ",1 st scan- 25 
ner" 1901, "2 nd scanner" 1902, and "3 rd scanner" 1903 
are searched in the example. When the user selects the 
"2 nd scanner" 1 902 and "3 rd scanner" 1 903 by the point- 
ing device and clicks the restricted storage button 1607, 
the search filter is generated on the condition "with color 30 
read function" 1904 and "with ADF function" 1905. 
[0095] Fig. 21 shows the examples of condition C5 in- 
quired of the search server 112 and generated search 
filter C6. Therefore, the user's intention of not imposing 
a condition of whether or not the type is flatbed (1906), 35 
or whether or not the screen read function is present 
(1907) can be reflected on the search filter. 
[0096] Moreover, Fig. 20 shows another embodiment 
of the device attribute map shown in Fig. 18, and a fac- 
simile machine is set as the device to be searched (ob- 40 
ject class = facsimile). In the example of Fig. 20, the de- 
vice attribute map is based on the result obtained by 
searching the facsimile machine on the condition "with 
color transmission function", and "1 st FAX" 2001, "2 nd 
FAX" 2002, and "3 rd FAX" 2003 are searched in the ex- 45. 
ample. When the user selects the "2 nd FAX" 2002 and . 
"3 rd FAX" 2003 by the pointing device and clicks the re- 
stricted storage button 1607, the search filter is gener- 
ated on the condition "with color transmission function" 
2004 and "with result notification function" 2006. . so 
[0097] Fig. 22 shows the examples of condition C7 in- 
quired of the search server 112 and generated search • 
filter C8. Therefore, the user's intention of not imposing 
a condition of whether or not there is a multi line function 
(2006), or whether or not there is a double-sided trans-' 55 
mission function (2007) can be reflected on the search 
filter. ' . • : . ■ 



<Third Embodiment 

[0098] In the above-described first embodiment, the 
inputted search condition is related with the icon and 
stored, but in the present third embodiment, a search 
client can restrict and display a plurality of prepared 
search conditions in accordance with the place where 
the user executes the search (hereinafter referred to al- 
so as the location). The search client will be described. 
[0099] For example, when the user goes outside, the 
available device is unknown in many cases, and a rela- 
tively coarse search condition "color machine" has a 
meaning, but in an office situation where a large number 
of printers exist, during the search, a large number of 
printers are hit on the coarse search condition, and there 
occurs a problem that the search has no meaning. 
[0100] Since the third embodiment realizes the 
search client for displaying the optimum search condi- 
tion in accordance with the location where the user ex- 
ecutes the search, the operability of the device search 
can remarkably be enhanced when the user moves the 
location together with a portable information terminal to 
perform the operation. 

[0101] Also in the third embodiment, similarly to the 
. above-described first embodiment, the search client 111 . 
in Fig. 1 sets the search condition and transmits the in- 
quiry packet to the search server -112 based on the op- 
eration shown in the flowchart of Fig. 25 as described 
later. The search server 112 searches the device match- 
ing with the search condition from the database based 
on the operation shown in the flowchart of Fig. 5, and 
returns the result to the search client 111 . 
[0102] Mainly the difference of the third embodiment 
from the first embodiment will be described hereinafter. 
[0103] Fig. 27 is a diagram showing the state of the 
screen display before the search client executes the 
search operation in the third embodiment. Fig. 27 is sub- 
stantially similar to Fig. 7 in the first embodiment, but 
different in that a location selection menu 27 1 0 is newly 
added. ' - 

[0104] The location selection menu 2710 is an oper- 
ation menu for setting the place where the user executes 
the search. When the user selects the location selection 
menu 271 0, the dialog (not shown) is displayed, so that 
the location for executing the search operation and the 
address of the search server as the search inquiry object 
can be inputted as occasion demands. As the location 
information, for example, "office", "outside", and the like 
are set. 

[0105] - Fig. 24 shows that the search condition is re- 
lated with the location information and stored. Fig. 24 is 
substantially similarto Fig. 8 in the first embodiment, but 
different in that information 2410 on the location to which 
■ the search condition is applied is added to each search 
condition. 

[0106] :ln the example of Fig. .24, "outside" is set as 
the location condition; to the condition CI, and "office" is 
.set as the location condition to the condition C3. To the 
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condition C2. "outside" and "office" are set as OR con- 
dition. 

[0107] Forthe location conditions, the condition input- 
ted from the keyboard 209, or the device location infor- 
mation obtained together with the device information 
from the execution result of the previous device search 
are stored. 

[0108] The operation of the search client in the third 
embodiment will next be described with reference to the 
flowchart of Fig. 25. Fig. 25 is substantially similar to Fig. 
9 in the first embodiment, but different in that a location 
selection judgment step S2510 and location selecting 
means 2511 are added. 

[0109] When the user selects a location setting menu 
2701 , the judgment in step S251 0 is Yes, and the proc- 
ess advances to step S2511. In the step S2511, the lo- 
cation condition selecting operation is executed. Specif- 
ically, the current location and search server address in- 
putted by the user with the location setting menu of a 
search screen 2700 are recorded to the hard disk 211. 
Subsequently, in step S2512, the re-draw processing of 
the setting screen is performed, and the process returns 
to the step S2501. 

[0-110] Fig. 26 shows a flowchart -of the detailed 
processing of the re-draw processing of the step S251 2. 
Here, the search condition icon to be displayed in ac- 
cordance with the current set location is restricted to re- 
draw the search screen. 

[0111] First in step S2601 the hard disk 211 is ac- 
cessed to obtain the current location" set in the step 
S2511 and the address of the server as the search in- 
quiry object. 

[0112] It is judged in step S2602 whether all the 
search conditions shown in Fig. 24 are processed. 
When the processing is not ended, the process advanc- 
es to step S2603 to obtain one of the search conditions 
(conditions C1 and C3) of Fig. 24. 
[0113] The process advances to step S2604 to judge 
whether the current location obtained in the step S2601 
matches with the location condition in the search condi- 
tion obtained in the step S2603. When they match with 
each other, the process advances to step S2605 to dis- 
play the icon indicating the search condition and the 
search condition information on the screen, and the 
process then flows to step S2602. When they do not 
match with each other, the process-flows- to step S2602 
as it is. ' : 
[0114] After all the search conditions are processed 
in this manner, and it is judged in the step S2602 that 
ail the search conditions are processed, the processing 
ends. ■ • ' • 

[0115] Fig. 23 shows one example of .'the search 
screen drawn by the re-draw processing. ! ln the-example 
of Fig. 23, the search screen shown in Fig. 27 is restrict- 
ed by the location condition "office" and'dfsplayed. It is 
seen from. Fig. 23 that among the conditions C1 to C3, 
since the condition C1 with the location .condition "out- 
side" does not satisfy the location condition ."office", the 



search icon of the condition C1 disappears from the 
screen. 

[0116] Here, the search icon which does not satisfy 
the location condition may be grayed out. 

5 [0117] Moreover, the third embodiment is different 
from the operation in the first embodiment in another re- 
spect. This is the designation of the search server to be 
inquired of. In the inquiry packet transmission process-, 
ing of the step S1002 of Fig. 10, as the transmission 

10 destination of the inquiry packet, the search server cor- 
responding to the current location obtained in the step 
S2512 is designated. 

[0118] In the third embodiment, the "office" and "out- 
side" have been described as the examples of the loca- 
ls tion condition, but the application scope of the present 
invention is not necessarily limited to this. A plurality of 
office apparatuses are arranged, and "KKK print serv- 
ice" used in a company which presents services such 
as a document print may be used as the location. 
20 [0119] In this manner, since the third embodiment re- 
alizes the search client for displaying the optimum 
search condition in accordance with the location where 
the user executes the search, the operability of the de- 
vice search can remarkably be enhanced when the user 
25 moves the location together with the portable informa- 
tion terminal to perform the operation. 

<Fourth Embodiment 

30 [0120] In a fourth embodiment, the device ..attribute 
data obtained from the search result is stored as a log- 
ical device. 

[0121] Fig. 28 is a flowchart showing the search result 
display operation S906 in the flowchart of Fig. 9jn detail. 

35 in the search result display operation, in step S2801 , the 
received search result is checked to judge whether there 
is a device matching completely with the search condi- 
tion temporarily stored in the hard disk 211 . When there 
is even one device matching completely with the condi- 

40 tion, the process advances to step S2802. In the step 
S2802. the CRTC 206 is operated to rewrite the screen, 
and a dialog box (not shown) is displayed to display the 
complete matching. In the subsequent step S2803, in 
order to store the complete matching, TRUE is substi- 

45 tute.d for a temporary variable fExist indicating whether 
there is a complete matching or not. After ending the 
■ processing of the step S2803, the process advances to 
step S2806. On the other hand, when there is no device 
matching completely with the condition in the step 

so S2801, the process advances to step S2804. The step 
S2804 operates the CRTC 206 to display the dialog box 
(not shown), and displays the incomplete matching. In 
the subsequent step S2805, in order to store the incom- 
plete matching, FALSE is substituted for the temporary 

55 variable fExist. After ending the processing of the step 
S2805, the process flows to step S2806. 
[0122] In a loop which passes via NO judgment from 
the step S2806 and returns to the step S2806, all device 
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information included in the received search result 
(search result 600 shown in Fig. 6) are successively 
processed one by one (judgment of whether the search 
condition is satisfied or not, display, and the like). It is 
judged in step S2806 whether all the device information 5 
included in the received search result has been proc- 
essed. When it is judged that all has been processed, 
the general process is ended. On the other hand, it is 
judged in the step S2806 that all the received informa- 
tion is not processed, the process advances to step 10 
S2807 to retrieve one piece of information from one or 
more pieces of the received device information. It is 
judged in the subsequent step S2808 whether the value 
of fExist substituted in the stepS2803 orS2805 is TRUE 
or FALSE to divide the processing. When fExist is 15 
TRUE, that is, when there is a device matching com- 
pletely with the condition, the process advances to step 
S2809. Since some pieces of the received device infor- - 
mation match incompletely with the search condition, 
only the device information matching completely with 20 
the condition is sorted out. This sorting is performed by 
step S2809. It is judged in the step S2809 whether the 
device information obtained in the step S2807 com- 
pletely satisfies the search condition 802 stored in the 
hard disk 211. In case of incomplete matching, the proc- 25 
ess returns to the step S2806, and in case of complete 
matching, the process advances to step S2810. The 
step S2810 controls the CRTC 206 to rewrite the win- 
dow 700, and displays the device information obtained 
from the search result. After ending the processing of 30 
the step S2810, the process advances to step S2814. 
[0123] Additionally, a processing when fExist is 
FALSE in the step S2808 will be described hereinafter 
When fExist is FALSE in the step S2808, the process 
advances to step S2811. In this case, the received 35 
search result includes the device which does not match 
with a search condition 801 at all except that the object 
classes match with each other, the device partially 
matching with the condition, and other various device 
information. It is preferable for the user to select and 40 
display only the important information from the informa- 
tion. The judgment is performed in the step S2811 . Here, 
when the device matches two or more conditions among 
the designated three search conditions (color, double- 
sided, staple), that is, when the device matches with N- 45 
1 conditions among N conditions, it is judged that the 
device "more than some standards matches with the 
condition". Moreover, needless to say, the standards of 
the matching conditions, such as N-2 or N-3 conditions, 
may appropriately be set. 50 
[0124] It is judged in the step S2811 whether the de- 
vice information obtained in the step S2807 satisfies two 
or more attributes among three attributes (color, double- 
sided, staple) of the search condition 801 stored in the. 
hard disk 211 . If it is judged that two or more attributes 55 
are satisfied, the. process advances to step S2812. The 
step S281 2 checks unmatched attributes. In the subse- 
quent step S281 3. the CRTC 206 is controlled to update 



the screen, the device information is displayed together 
with the unmatched condition checked in the step 
S2812, and the process advances to step S2814. On 
the other hand, when it is judged in the step S2811 that 
two or more attributes are not satisfied, the process re- 
turns to the step S2806. 

[0125] In the step S2814, the attribute data regarding 
the device subjected to the display processing in the 
step S281 0 or S281 3 is stored as the logical device data 
in the hard disk 211. This logical device data is stored 
■in the form described later and shown in Figs. 14 and 
15. The logical device data is formed by storing the in- 
formation on the device (IP address, driver information, 
and the like), and the user uses this logical device data 
to execute the device services such as printing. For ex- 
ample, this corresponds to the print ca p fi le of UNIX (TM) 
operating system (printer managing file referred to when 
Ipd program as a resident print program executes a print 
job) or the printer icon of operating system Windows 98 
(TM) of Microsoft Co., Ltd. 

[01 26] Thereafter, in step S281 5, the search condition 
is extracted from the attribute data of the device being 
processed, and added as a new search condition to a 
search condition table when the same condition is not 
present in the : search condition table in the hard disk 
211. Additionally, when the same logical device data is 
already stored, no new storage is performed. When the 
processing of the step S281 5 ends, the process returns 
to the step S2806. 

[0127] Fig. 29 is a diagram showing a table in which 
the logical device data held by the search clients 111 
and 113 is stored. This example shows the table (here- 
inafter referred to as the printer table) regarding the de- 
vice whose object class is "printer", and the table is held 
in the hard disk 211 in the step S2814. 
[0128] A device name 2901, network address 2902, 
device type 2903, and respective attributes 2904 to 
2906 are held as a set of data. Here, for the value of 
each attribute data, "1" indicates that there is an at- 
tribute, and "0" indicates that there is no attribute. 
[01 29] . For example, since the device name holds the 
device information "high speed color machine", the user 
can perform processings such as printing on the "high 
speed color machine" without performing any search. 
[0130] Additionally, in this example, the logical device 
data of the device whose object class is "printer" has 
been described, but the tables of the logical device data 
of the devices whose object classes relate to other types 
such as "scanner" and "facsimile" can be generated/ 
held individually. Fig. 16 shows the screen display ex- 
ample of the device search client after the search is ex- 
ecuted and before a new search is executed. Two 
search conditions corresponding to the conditions C2 
and C3 of the condition table shown in Fig . 1 3 are added, 
and the user's trouble of newly inputting the condition is 
saved. 

[0131] In this manner, according to the present em- 
bodiment, by storing the attribute data of the device sat- 
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isfying atl the conditions designated by the user and the 
close device satisfying some of the conditions as the 
logical device, the device can subsequently be used 
without performing any search. Furthermore, even 
when the device satisfying all the conditions designated 
by the user is not found, by extracting and storing the 
search condition from the close device satisfying some 
of the conditions, the trouble of inputting the search con- 
dition can subsequently be saved. 
[0132] Additionally, in the above-described embodi- 
ments, one apparatus of the printer, copy, facsimile, 
scanner, or the like has been exemplified as the device 
as the search object, but these apparatuses may also 
be applied to a united apparatus constituted of a plurality 
of apparatuses (e.g., a host computer connectable to 
the network, and interface apparatuses such as the 
scanner and printer locally connected. to the host com- 
puter). 

[0133] Moreover, it is needless to say that the object 
of the present invention is also achieved by providing 
the system or the apparatus with the memory medium 
in which the program code of the software to realize the 
functions of the above-described embodiments is 
stored, and reading and executing the program code 
stored in the memory medium by the computer (or CPU 
or MPU) of the system or the apparatus. The program 
code may be an MPU native code, a code described in 
a predetermined interpreter language and translated to 
the MPU native code during run time, and a code as the 
script data described in a predetermined form and inter- 
preted/executed by the operating system. . 
[0134] In this case, the program code itself read from 
the memory medium realizes the inventive function of 
the present invention, and the memory medium in which 
the program code is stored constitutes the present in- 
vention. 

[0135] Examples of the memory medium for supply- 
ing the program code include a floppy disk, hard disk, 
optical disk, magnetic optical disk, CD-ROM. CD-R. 
magnetic tape, nonvolatile memory card, ROM, and the 
like. 

[0136] The functions of the above-described embod- 
iments are realized by executing the program code read 
by the computer. Additionally, when the OS or the like 
operating on the computer performs a part or the whole 
of the actual processing based on the instruction of the 
program code, the functions of the above-described em- 
bodiments can be realized by the processing. 
[0137] Furthermore, after the program code read from 
the memory medium is written to the function expansion 
board inserted to the computer or the memory disposed = 
in the function expansion unit. connected to the compu- . 
ter, the CPU orthe like disposed in the function expan- 
sion board orthe function expansion-unit performs a part 
or the whole of the actual processing based on the in- - 
struction of the program code, and the functions of the 
above-described embodiments can also be' realized by 
the processing. 



[0138] Additionally, it is needless to say that the 
present invention can also be applied when the program 
is distributed to a person who requires the program via 
the communication line of personal computer commu- 

5 nication or the like from the memory medium in which 
the program code of the software for realizing the func- 
tions of the above-described embodiments is recorded. 
[0139] As described above, according to first and sev- 
enth aspects of the present invention, even when the 

10 device search condition inputted by the user is stored, 
and no search condition is subsequently inputted again, 
by using the stored search condition data, the trouble of 
inputting the condition for every search is effectively al- 
leviated. 

15 [0140] Moreover, according to second and eighth as- 
pects of the present invention, by displaying the network 
address of the device found as the search result, and 
accessing the device based on the network address, a 
desired service can be executed. 

20 [0141] Furthermore, according to third and ninth as- 
pects of the present invention, by changing the display 
element corresponding to the search condition to the 
display form based on the search result, the result can 
be displayed in an intelligible manner for the user. 

25 [0142] Additionally, according to fourth and tenth as- 
pects of the present invention, it can intelligibly be dis- 
played that the device satisfying the search condition is 
found as the. search result, and according to fifth and 
eleventh aspects of the present invention, it can intelli- 

30 gibly be displayed that the search condition cannot be 
satisfied as the search result. 

[0143], Moreover, according to sixth and twelfth as- 
pects of the present invention, by changing the icon in- 
dicative of the search condition to the pattern of the 
35 found device, the result is displayed so that the user can 
see the result at a glance. 

[0144] Furthermore, according to a fourteenth aspect 
of the present invention, even when a plurality of devices 
are displayed as the search result, the search filter for 

40 the restriction can easily be generated, and the opera- 
tional burden of the user's checking the detailed infor- 
mation on the device and adding each condition to gen- 
erate the search filter is remarkably alleviated. 
[0145] Additionally, according to a 23 rd aspect of the 

45 present invention, since the search client for displaying 
the optimum search condition is realized in accordance 
with- the location where the user executes the search, 
the device search operability of the user who moves the 
location together with the portable information terminal 

50 to perform the operation can remarkably be enhanced. 
. [0146] Further, the computer program can be ob- 
tained in electronic form for example by downloading the 
code over a network such as the internet. Thus in ac- 
cordance with another aspect of the present invention 

■55 there is provided an electrical signal carrying processor 
implementable instructions for controlling a processor 
:• to carry out the method as hereinbefore described.*. 
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Claims 

1. A device search apparatus for searching a device 
on a network, the apparatus comprising: 

5 

memory means for storing a search condition 
for searching the device; 
display means for displaying a symbol corre- 
sponding to the stored search condition on a 
display; 10 
designating means for designating the symbol 
displayed on the display; 
search means for responding to the designa- 
tion of the symbol, using the stored search con- 
dition corresponding to the designated symbol 15 
to search the device, and obtaining a search 
result; and 

control means for changing a display form of 
the designated symbol on the display in accord- 
ance with the obtained search result. 20 

2. The device search apparatus according to claim 1 
wherein the changed display form of the symbol 
represents a first state indicating that the device 
matching with the search condition is found, and a 25 
second state indicating that the device matching 
with the search condition is not found in a distin- 
guishable manner. 

3. The device search apparatus according to claim 1 30 
wherein the changed display form of the symbol 
represents a device type in a distinguishable man- 
ner. 

4. The device search apparatus according to claim 3 35 
wherein said device type includes a printer, a scan- 
ner, and a facsimile machine. 

5. The device search apparatus according to claim 1 , 
further comprising: 40 

input means for inputting information indicating 
a location; 

link means for linking the search condition 
stored in said memory means with the location 45 
information; and 

second control means for selectively displaying 
the symbol on the display in accordance with 
the inputted location information. 

50 

6. A device search apparatus for searching a device 
on a network, the apparatus comprising: 

input means for inputting a first search condi- 
tion; 55 
search means for searching the device based 
on said first search condition, and obtaining a " 
device list including device distinctive informa- 



tion and attribute information indicating various 
attributes of the device as a search result; 
selecting means for selecting some of the de- 
vices from the obtained device list; 
extracting means for extracting the attribute in- 
formation from said device list to distinguish the 
selected devices from the not-selected devic- 
es; 

generating means for generating a second 
search condition based on said first search con- 
dition and the extracted attribute information; 
and 

memory means for storing said second search 
condition. 

7. The device search apparatus according to claim 6, 
further comprising: 

control means for linking said stored second 
search condition with an icon, and operating said 
icon in a predetermined method to input said sec- 
ond search condition to said input means. 

8. The device search apparatus according to claim 6 
wherein said, device comprises a printer, a scanner, 
or a facsimile machine.- 

9. A device search apparatus for searching a device 
on a network, the apparatus comprising: 

input means for inputting a search condition for 
searching the device; 

search means for searching the device based 
on the inputted search condition, and obtaining 
a device list including device distinctive infor- 
mation and attribute information indicating var- 
ious attributes of the device as a search result; 
and 

generating means for generating logical device 
information from the device distinctive informa- 
tion and the attribute information indicating var- 
ious attributes of the device obtained as the 
■' search result. 

10. A device search method for searching a device on 
a network; the method comprising the steps of: 

storing a search condition for searching the de- 
vice; 

, displaying a symbol corresponding to the 
stored -search condition on a display; 
; . designating the symbol displayed on the dis- 
- play; 

responding to the designation of the symbol, 
using the stored search condition correspond- 
ing to the designated symbol to search the de- 
vice, and obtaining a search, result; and 
changing a displayform of the designated sym- 
bol on the display in accordance with the ob- 
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tained search result. 

11. The device search method according to claim 10 
wherein the changed display form of the symbol 
represents a first state indicating that the device 
matching with the search condition is found, and a 
second state indicating that the device matching 
with the search condition is not found in a distin- 
guishable manner. 

12. The device search method according to claim 10 
wherein the changed display form of the symbol 
represents a device type in a distinguishable man- 
ner. 

13. The device search method according to claim 12 
wherein said device type includes a printer, a scan- 
ner, and a facsimile machine. 

14. The device search method according to claim 10, 
further comprising the steps of: 

inputting information indicating a location; 
linking the stored search condition with the lo- 
cation information; and ■ 

selectively displaying the symbol on the display 
in accordance with the inputted location infor- 
mation. 

15. A device search method for searching a device on 
a network, the method comprising the steps of: 

inputting a first search condition; 
searching the device based on said first search 
condition, and obtaining a device list including 
device distinctive information and attribute in- 
formation indicating various attributes of the 
device as a search result; 
selecting some of the devices from the obtained 
device list; 

extracting the attribute information from said 
device list to distinguish the selected devices 
from the not-selected devices; 
generating a second search condition based on 
said first search condition and the extracted at- 
tribute information; and 
storing said second search condition. 

16. The device search method according to claim 15, 
further comprising the steps of: * 

linking said stored second. search condition 
with an icon, and operating said icon in a predeter- 
mined method to input said second search condi- 
tion to said input means. . - 

17. The device search' method according to claim 15,. 
wherein said device, comprises a printer, a scanner, 
or a facsimile machine. . - 



18. A device search method for searching a device on 
a network, the method comprising the steps of: 

inputting a search condition for searching the 

5 device; 

searching the device based on the inputted 
search condition, and obtaining a device list in- 
cluding device distinctive information and at- 
tribute information indicating various attributes 

10 of the device as a search result; and 

generating logical device information from the 
device distinctive information and the attribute 
information indicating various attributes of the 
device obtained as the search result. 

15 . 

19. A memory medium for storing a computer program 
executed by a computer of a device search appa- 
ratus for searching a device on a network, said com- 
puter program comprising the steps of: 

20 

storing a search condition for searching the de- 
vice; 

displaying a symbol corresponding t to the 
stored search condition on a display; . 
25 designating the symbol displayed on the dis- 

play; 

responding to the designation of the symbol, 
using the stored search condition correspond- 
ing to the designated symbol to search the de- 
30 vice, and obtaining a search result; and 

changing a display form of the designated sym- 
bol on the display in accordance with the ob- 
tained search result. 

35 20. The memory medium according to claim 19 wherein 
the changed display form of the symbol represents 
a first state indicating that the device matching with 
the search condition is found, and a second state 
indicating that the device matching with the search 

40 condition is not found in a distinguishable manner. 

21, The memory medium according to claim 19 wherein 
the changed display form of the symbol represents 
a device type in a distinguishable manner. 

45 

22. The memory medium according to claim 21 wherein 
said device type includes a printer, a scanner, and 
a facsimile machine. 

so 23. The memory medium according to claim 19, said 
computer program further comprising the steps of: 

inputting information indicating a location; 
linking the stored search condition with the lo- 
cation information; and 

selectively displaying the symbol on the display 
in accordance with the inputted location infor- 
mation. . 
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24. A memory medium for storing a computer program 
executed by a computer of a device search appa- 
ratus for searching a device on a network, said com- 
puter program comprising the steps of: 

5 

inputting a first search condition; 
searching the device based on said first search 
condition, and obtaining a device list including 
device distinctive information and attribute in- 
formation indicating various attributes of the 10 
device as a search result; 
selecting some of the devices from the obtained 
device list; 

extracting the attribute information from said 
device list to distinguish the selected devices 15 
from the not-selected devices; 
generating a second search condition based on 
said first search condition and the extracted at- 
tribute information; and 

storing said second search condition. 20 

25. The memory medium according to claim 24, said 
computer program further comprising the steps of: 

linking said stored second search condition 
with an icon, and operating said icon in a predeter- 25 
mined method to input said second search condi- 
tion to said input means. 

26. The memory medium according to claim 24 wherein 
said device comprises a printer, a scanner, or a fac- 30 
simile machine. 



modifying the appearance of the icon in re- 
sponse to the search target being found in the 
search. 

29. A computer program comprising processor imple- 
mentable instructions for carrying out a method as 
claimed in any one of claims 1 0 to 18 and 28. 

30. An elctrical signal carrying processor implementa- 
ble instructions for controlling a processor to carry 
out the method of any one of claims 10to 18and28. 



27. A memory medium for storing a computer program 
executed by a computer of a device search appa- 
ratus for searching a device on a network, said com- 35 
puter program comprising the steps of: 

inputting a search condition for searching the 
device; 

searching the device based on the inputted *o 
search condition, and obtaining a device list in- 
cluding device distinctive information and at- 
tribute information indicating various attributes 
of the device as a search result; and 
generating logical device information from the 45 
device distinctive information and the attribute - 
information indicating various attributes of the 
device obtained as the search result. 



28. A method of searching comprising: 50 

a processor receiving an identifier for defining 
a search target; 

displaying on a graphical user interface an icon * 
representative of the search target; 55 
initiating a respective search in response to 
each user selection of the icon via an input of 
the graphical user interface; and 
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